Background: Preventable hospital readmissions are costly and erode the quality of care delivery. Few efforts to incorporate the patient perspectives and social factors associated with readmission preventability exist. Objective: To identify patient perceptions and social barriers to care related to readmission. Methods: Prospective cohort study of 202 respondents readmitted within 30 days of hospital discharge from 2 inpatient adult medicine units at Massachusetts General Hospital, Boston, Massachusetts between January 2012 and January 2016. Results: Few participants indicated that their readmission was due to unattainable health care after discharge. Almost half indicated that they needed more general assistance to stay well outside the hospital. Those reporting a barrier related to at least 2 measures of social determinants of health were more likely to have preventable readmissions (34% vs 17%, P ¼ .006). Participants with a history of homelessness or substance use disorder were more likely to have preventable readmissions (44% vs 20%, P ¼ .04 and 32% vs 18%, P ¼ .03, respectively). Conclusion: Strengthening nonmedical support systems and general social policy may be required to reduce preventable readmissions.
Introduction
The rising cost of hospital readmissions has garnered increasing attention from clinical, health policy, and process experts alike. Despite ongoing efforts, hospital readmissions contribute to disruptive and fractured care delivery (1) and continue to be associated with a significant proportion of health-care costs. In 2014, 18% of US hospital admissions covered by Medicare resulted in a 30-day readmission (2) . This was associated with over US $15 billion in health-care costs (2) . Up to 27% of these readmissions are classified as preventable. As the Centers for Medicare and Medicaid services defined quality indicator, health systems are accountable for rates of 30-day readmission as well as the financial penalties incurred for elevated rates of readmissions (3) . Health-care systems have made significant investments in programming and services such as case management and home nursing to prevent readmission.
Ongoing efforts to understand key drivers of readmission, readmission preventability, and effective readmission reduction strategies continue (4-7), yet unifying reasons for persistent elevation in 30-day readmission remain elusive.
Relatively few studies have incorporated the patient perspective by asking patients to identify reasons for their own readmissions (8) (9) (10) (11) or examined patient perspectives on reasons for readmission within the context of clinical, demographic, and social characteristics (1, 12, 13) .
To better understand patient perceptions of reasons for hospital readmission, we interviewed general medical patients readmitted within 30 days of discharge over a 4-year period. We hypothesized that having a better understanding of the challenges patients face after leaving the hospital may help identify the postdischarge factors that contribute to preventable readmissions. We queried a wide range of potential factors including inability to carry out or understand clinical discharge plans, challenges with access to health care, perceived challenges to staying healthy, availability of additional help to stay healthy outside the hospital, and social determinants of health (SDoH) including safe housing, food access, and economic stability.
Methods

Study Population and Setting
The population consisted of individuals readmitted to Massachusetts General Hospital (MGH), a near 1000-bed academic medical center in Boston, within 30 days of being admitted to one of 2 inpatient general medical units at the MGH between January 2012 and January 2016. Participants eligible for the study were >18 years of age, had capacity to complete the questionnaire, and spoke English (Table 1) . Methods and results from the index admission survey have been reported previously (14) . Patients were excluded if they had not been interviewed at the time of index admission or their readmission was planned. The 2 inpatient units included medical patients with similar distributions of insurance coverage and medical conditions. Readmissions among study participants were identified by daily surveillance of the census on both units. Efforts to interview all eligible readmitted participants were made, but for practical reasons (including research coordinator staffing limitations and patient transfer/discharge timing), not all readmitted participants were able to be interviewed prior to discharge. The institutional review board at the Partners HealthCare approved the study. (16) . Questionnaire response domains queried the ability to carry out or understand discharge details, challenges with access to care, perceived challenges to staying healthy, and whether or not additional help to stay healthy outside the hospital was needed. We also asked respondents about whether they were having a problem paying for or buying any of the following: (a) food, (b) clothing, (c) rent, mortgage, or housing costs, (d) medical bills, (e) prescription drugs, (f) medical equipment, and (g) at-home health-care services. Demographic covariates included gender, age, race, ethnicity, marital status, education, primary language spoken, needing assistance with at least 2 activities of daily living (ADLs), and history of homelessness or a substance use disorder. We examined the proportion of individuals that fell into each response category. Readmission responses are detailed in the Table 2 . The full questionnaire is available in an online appendix.
Clinical Data Repository/Case Review and Estimation of Cause and Preventability
In addition to patient-reported data, research coordinators completed a structured medical record review to obtain clinical history using the electronic medical record with data captured in the same REDCap database. Abstracted data included insurance status, education, primary diagnosis associated with readmission, and major medical and psychiatric comorbidities.
Both chart review and patient interview responses were used by our team to determine and classify underlying or Research coordinators were trained to recognize clinical and health-care system-related causes for readmission. "Health system-related" causes included barriers to getting/affording medications, access to clinic appointments, or transportation to appointments. If clinical reasons for readmission were paired with a preventable reason for admission reported by the patient, such as being unable to afford or fill a medication or access timely outpatient evaluation, the admission was considered "preventable." If clinical reasons for readmission were not associated with self-reported health system-related reasons for readmission, the admission was considered "not preventable." In cases where a health-care system-related cause for readmission was suspected but unclear (eg, cases where scheduling a simple postdischarge lab check or postdischarge primary care provider/specialist visit would have likely identified the need for adjustment of the clinical care plan), the admission was identified as probably preventable and categorized as preventable. All cases and preventability determinations were reviewed as a part of a bimonthly research team meeting that included the principle investigator and lead research coordinators prior to making a final assessment.
Statistical Analysis Plan
The primary outcome was preventable hospital readmission. Patient characteristics that were considered covariates included gender, age, race, ethnicity, marital status, education, insurance status, primary language spoken, needing assistance with at least 2 ADLs, and history of homelessness or a substance use disorder.
Bivariable analyses, using Pearson w 2 test for categorical variables and the Student t test for continuous variables, were performed to assess differences between preventable and nonpreventable readmission groups on all covariates. Associations between preventable readmission status and covariates of interest were assessed using a multivariable logistic regression model where race, SDoH, homelessness, and drug/alcohol abuse were included as independent variables, which all had bivariable P values <.25. A P value of <.05 was considered statistically significant. The proportion of missing data was assessed for random missingness at values <5%; the rate of missing data for all variables was 0%. All analyses were performed using SAS software version 9.4 (SAS Institute, Cary, North Carolina).
Results
Participant Characteristics
Two hundred two unique respondents readmitted within 30 days of a prior MGH admission to one of 2 preidentified internal medicine study units were interviewed during readmission, with a response rate of 79% of all enrolled patients readmitted within 30 days of index admission (Figure 1 ). Respondent characteristics are reported in Table 1 (16) . Male respondents were 62% of the cohort. The majority of respondents were 55 years of age or older (67.3%) and identified themselves as white (86.1%). Of the respondents, 44% graduated from high school or higher level of education.
Readmission Survey Results
Patient perceptions of reasons for hospital readmission are described in Table 2 . Of the 202 respondents, 86.1% indicated that there was no specific medical care that they needed but could not obtain after being discharged (Table 2) . A minority of participants (14%) cited the lack of an isolated health-care service-related reason for readmission as "very important." Medical barriers included not being able to get an appointment with their primary care provider (6.9%), not being able to see a specialty doctor (7.4%), trouble with transportation (8.9%), trouble getting medications (7.4%), trouble understanding how to take medications (4.5%), or trouble understanding what to do to take care of themselves (7.4%). A need for more general (nonmedical) assistance to stay well outside the hospital was reported by 39.1% of respondents who cited reasons for readmission like being unable to obtain prescription medications due to financial costs or needing more help with ADLs. 
Preventable Hospital Readmission Analysis
Out of 202 participants readmitted within 30 days of discharge, 46 (22.8%) had a preventable readmission (Table 1) . There were a number of patterns of preventability associated with specific patient perspectives or demographics. Those with a history of homelessness within 12 months of enrollment were more likely to have a preventable 30-day readmission as compared to those respondents with no history of homelessness in the last year (44% vs 20%, P ¼ .04). Also, respondents with a history of substance use disorder were more likely to have a preventable 30-day readmission than those respondents without a history of substance use disorder (32% vs 18%, P ¼ .03). In addition, respondents identifying at least 2 unmet needs related to SDoH were more likely to have a preventable 30-day readmission as compared to all other survey respondents without at least 2 unmet SDoHrelated needs (34% vs 17%, P ¼ .006).
Crude and adjusted odds ratios (ORs) of preventable readmissions were also generated with the use of multivariable logistic regression (Table 3 ). In the unadjusted analyses, we found that those who reported being homeless in the last year (OR ¼ 2.93, 95% confidence interval [CI]: 1.03-8.37), had a history of substance use disorder (OR ¼ 2.11; 95% CI: 1.06-4.21), or had barriers due to at least 2 measures of SDoH (OR ¼ 2.55; 95% CI: 1.30-5.00) had a higher odds of having a preventable readmission. In the analysis adjusted for race, SDoH, homelessness, and substance use disorder history, we found that those with at least 2 unmet SDoH needs had 2.09 times higher odds of having a preventable readmission (95% CI: 1.03-4.25) as compared to those without at least 2 unmet SDoH needs.
Discussion
This study identified novel factors associated with readmission risk and preventability by querying patient perspectives on barriers to care after index admission. Only 14% of patients reported being unable to access a medical service in association with preventable readmission. Rather, our findings demonstrated higher proportions of participants citing reasons for readmission related to nonmedical factors. We also noted increased risk of preventable readmissions associated with a history of homelessness, substance use disorder, or at least 2 unmet SDoH-related needs (Table 1) . In the unadjusted analysis of a model generated by multivariate logistic regression, we found that substance use disorder, homelessness, or having 2 or more unmet needs related to SDoH (such as difficulty paying for food, clothing, or housing) conferred more than twice the odds of having a preventable readmission compared to a nonpreventable readmission (Table 3) . Furthermore, in the adjusted analysis, those with at least 2 unmet SDoH needs were almost 3 times more likely to have a preventable readmission rather than a nonpreventable readmission.
These data underline important vulnerabilities and reflect the growing complexity and evolving scope of current medical practice. At least 2 of the 3 categories identified as associated with preventable readmissions could potentially be targeted for intervention. For example, for those respondents affected by homelessness, having sustainable, safe housing would remove vulnerabilities driven by marginal housing that contribute to hospital readmission risk. Similarly, for those respondents affected by 2 or more factors related to SDoH, improved general social assistance rather than medical assistance may impact readmission rates.
While these solutions may lie outside what is considered to be strict medical care, emerging studies have demonstrated a strong relationship between social support investment and health-care outcomes. Works published by Bradley et al and Thorpe et al clearly demonstrate a relationship between countries with higher levels of social support investment (including education, housing, mental health, etc) and lower health-care costs (17) (18) (19) . This is in contrast to US spending patterns which have proportionately less social service investment and substantially higher healthcare costs, in both absolute and relative terms. These data support the hypothesis that the preemptive, year-to-year investment in social services not only serves to improve medical issues related to SDoH but also ensures that whatever health-care resources are administered have a greater impact. Seen through this lens, the mandate to generate higher health-care quality at lower cost may not be achievable without addressing social needs more fully.
There are many studies emphasizing the association between health-care utilization and factors associated with substance use, housing stability, and SDoH (20) (21) (22) (23) (24) (25) (26) . We found increased risk of preventable readmission in respondents with substance use disorder, homelessness, and 2 or more unmet needs related to SDoH compared to all respondents. However, limited studies have been performed focused on these characteristics as they relate to readmission preventability (2, 27) . We did identify a single study (26) . There is significant variation in documented contribution of clinical versus system-related barriers to care seen in other readmission studies (2, 14) .
Patient surveys about barriers to staying well after admission have not been widely documented in readmission literature. Outside of work performed by Misky et al and Kangovi et al in studies focused on the association of socioeconomic status or Medicaid insurance with patient perspectives on readmission (14,15), we are unaware of any previous studies that include patient perspectives on specific challenges to staying well after discharge.
There are several limitations to this study. It was not possible to track readmissions to other health systems, which may have resulted in an underestimation of readmission rate. The fact that this study was conducted on a single medical service among English-speaking patients also limits the generalizability of our findings. Our analysis included a small number of readmissions (202), with only 23% being identified as being preventable, which limited our power to detect weaker correlates of readmission. Our methods for classifying preventability relied on an approach used by Auerbach et al (1) . While there is no "gold standard" for preventability assessment, a tested, reliable, and reproducible measure should be a goal of future research in this domain. Given the trends noted in differences between preventable and nonpreventable readmissions in a number of the covariate categories (including race, education, insurance coverage, marital status, and ADL deficits), we believe that if repeated with larger numbers of participants, this study would have been adequately powered to detect additional statistically significant correlates of preventable readmissions.
We believe that these limitations are outweighed by the quality of the open-ended patient response data describing barriers to maintaining health after discharge. Additional studies are needed to consider both preadmission/ postadmission application of a more robust network of linked interventions and services. This network of interventions will likely require the coordination of local/state departments of public health, health commissions, and social policy more broadly.
Conclusion
While most patients stated that there was no clinical or medical service that they needed and could not obtain after discharge, almost half said that they needed more general assistance to stay well outside the hospital. Among those readmitted, characteristics including homelessness, substance use disorder, or factors related to SDoH conferred increased risk of preventable readmission. Prioritizing interventions for patient populations with higher risk of preventable readmission may improve outcomes. Nonmedical support systems and policy changes are required to improve preventable readmissions for patients with nonclinical or social determinants of health-related needs.
